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(54) Dry peel label laminates and processes of making same 



(57) This invention relates to a dry peel label lami- 
nate (10) comprising a face layer (1), a dry peel adhe- 
sive (9), and a liner layer (5), successively, said dry peel 
adhesive comprising a PSA layer (2), adjacent to said 
face layer, and a non-PSA layer (3). When the face layer 
(1 ) is removed from the liner layer (5) then the face ma- 
terial as well as the liner material have non-sticky sur- 
faces which are dry to the touch. 

Prior art dry peel label laminates are faced with 
problems concerning the stability of the release force 
over time and the variety of face materials that can be 
used. 



The advantage of the dry peel label laminate of this 
invention is that the above problems are solved by (i) 
using a non-PSA layer containing one or more polymers 
and/or copolymers, and/or derivatives of these poly- 
mers and/or copolymers, having a storage modulus 
greater than 1 x 10 8 Pa, and by (ii) using a silicone re- 
lease coating layer (4), having a specific composition, 
between the non-PSA layer (3) and the liner layer (5). 
This dry peel label laminate may generally be used in 
the manufacturing of dry tags, coupons, hanger labels, 
collar labels, exhibition or seminar cards, membership 
cards and business cards. 
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Description 

[0001] The present invention relates to a dry peel la- 
bel laminate comprising a face layer, a dry peel adhesive 
and a liner layer, successively, said dry peel adhesive 5 
comprising a pressure sensitive adhesive (PSA) layer, 
adjacent to said face layer, and a non-PSA layer. When 
the face layer is removed from the liner layer then the 
face material as well as the liner material have non- 
sticky surfaces which are dry to the touch. 
[0002] Such dry peel label laminate may generally be 
used for the manufacturing of dry tags, coupons, hanger 
labels, collar labels, exhibition or seminar cards, mem- 
bership cards and business cards. 
[0003] The general advantages of dry peel label lam- 
inates are the following: 

when dry peel label laminates are used it is possible 
to convert, i.e. to die cut, the geometry of the face 
layer into the form of labels, the remaining part of 
the face layer being known as a matrix, by using 
label laminate rolls which are better to handle, i.e. 
in terms of product quality and process speed, than 
stacks of label laminate sheets; 
- after converting it is possible to remove the matrix 
and to leave the labels on the liner layer which gives 
the possibility to dispense such labels like e.g. col- 
lars to a bottle; and 

the dry peel label laminate may also contain a sec- 
ond liner layer, that is adhered to the first liner layer, 
by which a so called piggyback construction is 
formed; such dry peel label laminates may e.g. be 
used as a coupon in stores to get discounts or as a 
means for carrying information in a warehouse lo- 
gistics system. 

[0004] Making a dry peel label laminate is not easy 
since (i) a face layer and a liner layer need to be bonded, 
(ii) the bond between the face layer and the liner layer 
must not be too tight for peeling of these layers to be 
effective and (iii) after said peeling, i.e. after delamina- 
tion, the layers must have non-sticky surfaces which are 
dry to the touch. In recent years various proposals to 
solve these difficulties have been made. 
[0005] US-A 4,863,772 teaches in one embodiment a 
dry peel label laminate that comprises a face layer, a 
primer layer, a PSA layer, a polyethylene layer, a liner 
layer and optionally a silicone release coating layer, suc- 
cessively. The primer layer is used as barrier to prevent 
staining of the face layer with PSA, i.e. migration of PSA 
into the face layer. Hot melt PSA is used necessitating 
the use of high temperatures when applying the PSA 
layer. The polyethylene layer is relatively thin and is ap- 
plied by a coextrusion process. A silicone release coat- 
ing layer may be used in order to make self-wound dry 
peel label laminates. Upon peeling said dry peel label 
laminate delamination occurs without disrupture of the 
liner material, between the polyethylene layer and the 



liner layer. In a second embodiment of US-A 4,863,772 
the order of the PSA layer and the polyethylene layer of 
the dry peel label laminate is reversed. In both embod- 
iments, the face or liner layer on which the polyethylene 
layer is coextruded comprises paper. 
[0006] US-A 4,724,166 discloses the production of 
dry peel coupons. Said coupons are composed of a first 
pigmented layer, a face layer (paper), a second pig- 
mented layer, a first varnish layer, a second varnish lay- 
er, a PSA layer, a release coating layer and a liner layer 
(paper), successively. When said coupon is peeled from 
a product container to which it has first been adhered 
by the PSA layer delamination occurs between the two 
varnish layers because these layers are incompatible. 
When separated both varnish layers have non-sticky 
surfaces. 

[0007] GB-2.200.592 relates to a method of tempo- 
rary fixing of image material on a support by (i) applying 
a UV-curable adhesive to the support, (ii) laminating the 
support with the image material and (iii) curing the ad- 
hesion with UV-radiation. One may separate the support 
and image material without leaving a sticky side on ei- 
ther the image material or the support. 
[0008] In general the dry peel label laminates de- 
scribed above do not have a controllable release force, 
i.e. the release force may be adjusted to a value com- 
prised within only a small range. Further, these dry peel 
label laminates do not have a stable release force over 
time, i.e. a long time after manufacturing of the dry peel 
label laminate delamination becomes more difficult and 
upon delamination the revealing surfaces appear to be 
sticky. In this way the site of delamination changes, i.e. 
the dry peel adhesive may remain on either the face ma- 
terial or the liner material. 

[0009] The dry peel label laminate of US-A 4,863,772 
is unsatisfactory as regards the restricted choice, i.e. on- 
ly paper, of either the face layer orthe liner layer, i.e. the 
layer on which the polyethylene layer is applied; the 
fixed release force upon delamination; the relative high 
price of the face or liner layers used; and the poor print- 
ability of the polyethylene layer. 
[001 0] Another disadvantage of the dry peel laminate 
of US-A 4,863,772 is the relatively small thickness of the 
polyethylene layer as a result of which it is hard to effect 
delamination. Due to this relatively small thickness of 
the polyethylene layer a relatively thick face layer has 
to be used. 

[0011] Still another disadvantage is the relatively low 
speed of the process by which said dry peel label lami- 
nates are made. This is caused by the necessity of ap- 
plying the PSA layer and the polyethylene layer in two 
separate process passes. Still another disadvantage is 
that a primer layer has to be applied between the face 
layer and the PSA layer. 

[0012] The aim of the present invention is to provide 
dry peel label laminates that are constructed in such a 
way that on peeling a face layer from a liner layer, both 
layers being separated by a dry peel adhesive, non- 
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sticky surfaces on both layers are revealed by which the 
problems of the prior art, i.e. the uncontrollability and 
instability of the release force, the inflexibility with regard 
to the face material, the impossibility of robust process- 
ing and the difficulty of delamination, are solved. 
[0013] Another aim of the present invention is to pro- 
vide processes of making said dry peel label laminates. 
[0014] The present invention provides a dry peel label 
laminate comprising a face layer, a dry peel adhesive 
and a liner layer, successively, said dry peel adhesive 
comprising a PSA layer, adjacent to said face layer, and 
a non-PSA layer, characterized in that said non-PSA 
layer contains one or more polymers and/or copoly- 
mers, and/or derivatives of said one or more polymers 
and/or copolymers, the storage modulus E' of which is 
greater than 1 x 10 8 Pa at a temperature in the range of 
10 to 30° C, and that between said dry peel adhesive 
and said liner layer a silicone release coating layer is 
present. Said label laminate is conventionally referred 
to as a single ply label laminate and it may be used in 
the manufacturing of e.g. business cards. 
[0015] It is preferred that said one or more polymers 
are selected from the group consisting of poly(meth)acr- 
ylates, polyesters, polypropylene, polyamides, poly- 
urethanes and vinylic polymers. 
[0016] It is preferred that said one or more polymers 
are selected from the group consisting of poly(meth)acr- 
ylates, polyurethanes and vinylic polymers. 
[0017] It is preferred that said one or more polymers 
comprise poly(meth)acrylates. 
[0018] It is preferred that said silicone release coating 
layer has a silicone weight per surface area unit com- 
prised within the range of 0.01 to 1,00 g/m 2 . 
[0019] It is preferred that said silicone release coating 
layer comprises a control release agent in a weight per 
surface area unit up to 100 wt.%, with respect to the 
silicone weight per surface area unit. 
[0020] It is preferred that said face layer is made of a 
material selected from the group consisting of paper and 
plastic film. 

[0021] It is preferred that said plastic film is made of 
a polymer selected from the group of polyolefins and 
polyesters. 

[0022] The present invention also provides a dry peel 
label laminate comprising said face layer, said PSA lay- 
er, said non-PSA layer, said silicone release coating lay- 
er and said liner layer and further comprising a PSA lay- 
er, adjacent to said liner layer, a silicone release coating 
layer and a liner layer, successively. Said label laminate 
is conventionally referred to as a double ply label lami- 
nate (or piggyback) and it may be used in the manufac- 
turing of e.g. coupons. 

[0023] In another aspect the present invention relates 
to a process of making any of said dry peel label lami- 
nates comprising application of a non-PSA and applica- 
tion of a PSA, successively, on a silicone release coating 
layer of a label laminate comprising said silicone release 
coating layer and said liner layer. 



[0024] In another aspect the present invention relates 
to a process of making dry peel label laminates contain- 
ing poly(meth)acrylates in the non-PSA layer thereof, 
comprising application of a non-PSA emulsion and ap- 
5 plication of a PSA emulsion, successively, on a silicone 
release coating layer of a label laminate comprising said 
silicone release coating layer and said liner layer. 
[0025] It is preferred that said non-PSA and said PSA 
are applied in two steps, wherein said two steps may be 
mediated by a drying step which may be carried out in 
an oven. In the present description this process will be 
referred to as "wet-on-dry process". 
[0026] It is preferred that said application of the non- 
PSA emulsion and said application of the PSA emulsion 
are carried out in one step in one device which may be 
a dual die. In the present description this process will be 
referred to as "wet-on-wet process". 
[0027] It is preferred that the label laminate, compris- 
ing said liner layer, said silicone release coating layer, 
said non-PSA layer and said PSA layer, is laminated 
with a face layer on said PSA layer. 
[0028] It is preferred that said lamination with a face 
material is preceded by a drying step which may be car- 
ried out in an oven. 

[0029] The general advantage of the dry peel label 
laminate of the present invention is the high controlla- 
bility of the release force of the dry peel label laminate. 
This means that the release force may be adjusted to 
any value comprised within a broad range, rather inde- 
pendent from the dry peel adhesive itself. This is 
achieved by variation of the composition of the silicone 
release coating layer. 

[0030] Another advantage of the dry peel label lami- 
nate of the present invention is a stable release force 
over time. This means that even a long time after man- 
ufacturing of the dry peel label laminate it can be dela- 
minated easily to yield two non-sticky surfaces which 
are dry to the touch. This characteristic is advantageous 
for stocking the dry peel label laminate on rolls; for print- 
ing and/or writing on the dry peel adhesive after delam- 
ination of the dry peel label laminate even if plastic film 
is used as face material, i.e. the printable and/or writable 
dry pee! adhesive remains on the face material; for a 
high speed and quality of converting of the dry peel label 
laminates; and even for dispensing of the dry peel label 
laminates. 

[0031] Still another advantage of the dry peel label 
laminate of the present invention is the use, apart from 
conventional paper face material, of plastic film face ma- 
terial. 

[0032] Still another advantage is that the dry peel la- 
bel laminate of the present invention may be made by 
processes conventionally used for the production o1 dry 
peel label laminates having a dry peel adhesive that 
contains a PSA layer. The same reverse coating tech- 
nology and drying capacity are used which means that 
the production speed is as high as in processes by which 
prior art dry peel label laminates are produced and that 
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the processing is robust. 

[0033] Still another advantage is that in the processes 
of making the dry peel label laminates of the present 
invention no primer layer has to be applied between the 
face layer and the PSA layer. Still another advantage is 
that in the embodiment of the present invention wherein 
the non-PSA layer contains one or more poly(meth)acr- 
ylates and/or derivatives thereof, the dry peel label lam- 
inate may be made by the wet-on-wet process by which 
a higher production speed may be achieved than in us- 
ing the conventional wet-on-dry process. 
[0034] The present invention will now be described 
with reference to the accompanying drawings in which: 

Fig. 1 is a chart representing the rheological behav- 
iour, i.e. the storage modulus (E') vs. temperature, 
of two types of non-PSA and one type of PSA which 
are used in the present invention. 
Fig. 2 is a perspective view of a dry peel label lam- 
inate of the present invention which is a single ply 
label laminate; 

Fig. 3 is a perspective view of another dry peel label 
laminate of the present invention which is a double 
ply label laminate; 

Fig. 4 is a flow chart of a process of making the dry 
peel label laminate of the present invention (wet-on- 
dry process); and 

Fig. 5 is a flow chart of another process of making 
the dry peel label laminate of the present invention 
(wet-on-wet process). 

[0035] Referring now to the drawings, and to Fig. 2 in 
particular, there is shown a single ply label laminate 10. 
[0036] The dry peel label laminate 10 comprises a 
face layer 1 , a PSA layer 2, a non-PSA layer 3, a silicone 
release coating layer 4 and a liner layer 5, successively. 
The PSA and non-PSA layers together form a dry peel 
adhesive 9. 

[0037] Having converted the dry peel label laminate 
10, i. e. having cut the face layer into e.g. business cards, 
these business cards may be peeled from the dry peel 
label laminate 10 upon which delamination occurs be- 
tween the non-PSA layer 3 and the silicone release 
coating layer 4 resulting in the revealing surfaces of both 
layers being non-sticky. 

[0038] The dry peel label laminate 10 of the present 
invention has the following characteristics. 
[0039] The non-PSA from the non-PSA layer 3 con- 
tains one or more polymers, e.g. poly(meth)acrylates, 
and/or copolymers, and/or derivatives of these poly- 
mers and/or copolymers. 

[0040] Referring now to Fig. 1 , there is shown a chart 
representing the rheological behaviour, i.e. the storage 
modulus (E*) vs. temperature, of two types of non-PSA 
and one type of PSA which are used in the present in- 
vention and contain poly(meth)acrylates. 
[0041] The non-PSA used in the present invention 
has an E' at a use temperature in the range of 10 to 30°C 
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greater than 1 x 10 8 Pa. In said temperature range the 
E* of the non-PSA used in the present invention is about 
1000 times greater than that of the PSA used in the 
present invention. Typical values of E' at 23 B C for the 
5 non-PSA and PSA used in the present invention are 0,5 
x 10 9 (non-PSA I), 0,3 x 10 9 Pa (non-PSA II) and 1,4 x 
10 6 Pa (PSA). 

[0042] E' is obtained from a force needed to deform 
PSA or non-PSA for a very short displacement, this 
force being temperature dependent. Deformation is ef- 
fected by using oscillation at a certain frequency The 
curvature for the PSA used in the present invention, 
shown in Fig. 1 , fully lies under the curvature for the two 
types of non-PSA used in the present invention. In order 
to deform the PSA less time and/or pressure is thus 
needed as compared to the deformation of the non- 
PSA. On the basis of the chart in Fig. 1 the rheological 
behaviour of different types of non-PSA may be predict- 
ed. Non-PSA II has a higher temperature dependence 
than non-PSA I, i.e. at temperatures higher than 30°C 
non-PSA II will become a little sticky to the touch. 
[0043] The non-sticking characteristic of the non-PSA 
used in the present invention may also be characterized 
by a more practical method which is called the finger 
pressure test. When, putting a finger at a certain pres- 
sure for a certain time, at a use temperature of 10 to 
40°C, on the surface of a material to be characterized 
as either a non-PSA or a PSA, a lower force is needed 
to pull the finger back, said material may be character- 
ized as a non-PSA. 

[0044] Polymers and/or copolymers, and/or deriva- 
tives of these polymers and/or copolymers, having an 
E 1 at a use temperature of 10 to 30°C greater than 1 x 
10 8 Pa may be used as non-PSA in the present inven- 
tion. Examples of such polymers are poly(meth)acr- 
ylates, polyesters, polypropylene, polyamides, poly- 
urethanes and vinylic polymers. An example of such co- 
polymers is an acrylic/ethylenic copolymer. 
[0045] The non-PSA used in the present invention is 
conventionally used in the formulation for top coating 
layers, e.g. flexible packaging and papers, and for bind- 
ers in paints and inks. The non-PSA may also contain 
pigments to achieve certain colours and/or a certain 
gloss. This is e.g. used to increase the opacity of the 
face material. 

[0046] Either a water based emulsion of non-PSA or 
hot melt non-PSA may be used in the application of the 
non-PSA layer 2. In the application of the PSA layer 2 
either a water based emulsion of PSA or hot melt PSA 
may be used. An advantage of using PSA and non-PSA 
emulsions is the good flow property thereof. 
[0047] The PSA and non-PSA emulsions used in the 
present invention are commercially available and com- 
prise one or more polymers, preferably poly(meth)acr- 
ylates, and/or copolymers, and/or derivatives of these 
polymers and/or copolymers, auxiliaries and optionally 
pigments, said constituents being emulsified in water. 
The PSA and non-PSA emulsions containing one or 
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more poly(meth)acrylates have preferentially the same 
colour and refraction index. However, the functional 
groups on and the molecular weights of the poly(meth) 
acrylates for PSA and non-PSA differ. The auxiliaries 
contained in the PSA and non-PSA emulsions increase 
the coating capacity thereof. 

[0048] In applying the silicone release coating layer 4 
the silicones are applied on the liner layer as either 
100% solid thermosetting silicones (solventless system) 
or as silicones mixed with a solvent (solvent based sys- 
tem). 

[0049] In prior art silicone release coating layers the 
silicone coatweight, as measured with X-ray, is conven- 
tionally 0.8 to 2.0 g/m 2 . However, the silicone release 
coating layer 4 of the present invention has a silicone 
coatweight in the range of 0.01 to 1 .0 g/m 2 . The silicone 
coatweight should be kept as low as possible in order 
to have the non-PSA layer 3 tightly adhered to the PSA 
layer 2. 

[0050] The strength of the bond, i.e. the release force, 
between the non-PSA layer 3 and the silicone release 
coating layer 4 should be controllable and be stable. On 
the one hand this implies that the non-PSA layer 3 bonds 
with a certain force to the silicone release coating layer 
4. On the other hand this implies that it must still be pos- 
sible to delaminate the dry peel label laminate upon 
which said bond will be broken. With respect to this con- 
trollable and stable release force two layer interfaces 
are important. 

[0051] Firstly, the interface between the PSA layer 2 
and the non-PSA layer 3 is important. Secondly, the in- 
terface between the non-PSA layer 3 and the silicone 
release coating layer 4 is important. 
[0052] As far as the interface between the PSA layer 
2 and the non-PSA layer 3 is concerned, these two lay- 
ers have to remain separate, apart from a very small 
interface area where they may diffuse into each other. 
The extent of diffusion depends on the type of process 
used of making the dry peel label laminates of the 
present invention and on the chemical affinity of these 
two layers. 

[0053] Afore mentioned interface between the PSA 
layer 2 and the non-PSA layer 3 is less important in 
terms of the controllability and stability of the release 
force than the interface between the non-PSA layer 3 
and the silicone release coating layer 4 since it is this 
latter interlace where delamination occurs. A controlla- 
ble release force may be achieved by varying the com- 
position of the silicone release coating layer 4. A stable 
release force may be achieved by the mere application 
of a non-PSA layer as part of the dry peel adhesive 9. 
[0054] The composition of the silicone release coating 
layer 4 is very important for controlling the value of the 
release force. The silicone release coating layer 4 may 
or may not comprise a control release agent (CRA). Pri- 
or art silicone release coating layers contained CRAs in 
amounts up to 35 wt.%. However, the silicone release 
coating layer 4 of the present invention may comprise 
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the CRA in an amount up to 100 wt.%, with respect to 
the silicone coatweight. 

[0055] By varying the amount of the CRA the release 
force of the dry peel label laminate of the present inven- 
5 tion may be adjusted to any value in the range of 5 cN/ 
25 mm to 125 cN/25 mm when paper with a weight of 
70 g/m 2 is used as liner material. These release forces 
are measured at a delamination velocity of 1 0 m/min and 
under a delamination angle of 180°. 
[0056] The release force may also be adjusted to a 
value lower than 5 cN/25 mm but this is often not very 
useful. Release forces higher than 125 cN/25 mm are 
also possible but this is only useful if the face and liner 
materials do not break when converting, i.e. when strip- 
ping of the matrix, or when peeling off the labels. Higher 
release forces are needed for more bending stiff mate- 
rials like paper or plastic film at high calipers. A certain 
release force is needed for converting which highly de- 
pends on the type of dies and the face materials used 
in the process of making the dry peel label laminate and 
on the production speed of such process. 
[0057] Selecting the proper type of non-PSA, al- 
though to a lesser degree than varying the composition 
of the silicone release coating layer 4, also allows one 
to adjust the release force to a certain value. For differ- 
ent liner materials non-PSAs with different T g are used. 
For example, in case of plastic film liner material non- 
PSAs with a relatively high T g and in case of paper liner 
material non-PSAs with a relatively low T g are used. For 
developed products the T g varies commonly from -35°C 
to 50°C. 

[0058] As mentioned before, using a combination of 
a PSA layer and a non-PSA layer in stead of solely using 
a PSA layer advantageously leads to a stable release 
force, even after accelerated ageing (at a temperature 
of 70°C for 1 week), because the rheological behaviour 
of non-PSA is far less time and temperature dependent 
than that of PSA. 

[0059] The PSA of the PSA layer 2 ensures a strong 
permanent bond to the face layer 1 and contains one or 
more polymers, e.g. poly(meth)acrylates, and/or deriv- 
atives thereof. Conventional methods for further in- 
creasing this permanent bond, although not necessary 
for a good release performance of the dry peel label lam- 
inate of the present invention, may be used, such as the 
application of a primer layer between the face layer 1 
and the PSA layer 2 or the use of surface treatment, e. 
g. corona treatment. 

[0060] Applying a water based PSA emulsion is pre- 
ferred over applying hot melt PSA. Using an emulsion 
prevents (i) staining of the face material, (ii) swelling of 
plastic film when this is used as face material and (iii) 
loosing of adhesive properties upon exposure to UV 
light. 

[0061] The PSA of the PSA layer 2 has a coatweight 
which is comprised within the range of 1 to 20 g/m 2 dry 
weight. The thickness of the PSA layer 2 may be adjust- 
ed to the type of face material used. The thickness of 
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the PSA layer 2 and that of the non-PSA layer 3 are pref- 
erentially the same, say about 10 micron. In case of rel- 
ative bending stiff face materials, e.g. paper at high cal- 
ipers, the PSA coatweight may be greater than 20 g/m 2 
dry weight. 

[0062] The face layer 1 and the liner layer 5 may be 
composed of either a conventional material, such as pa- 
per, or plastic film, e.g. made of a polyolefin. such as 
polyethylene and polypropylene, or a polyester . 
[0063] Referring now to Fig. 3 in particular, there is 
shown a double ply label laminate 20. 
[0064] The dry peel label laminate 20 comprises a 
face layer 1 , a PSA layer 2, a non-PSA layer 3, a silicone 
release coating layer 4, a liner layer 5, these layers be- 
ing identical to those of the dry peel label laminate 10, 
and further comprises a PSA layer 6, a silicone release 
coating layer 7 and a liner layer 8, successively. 
[0065] Having converted the dry peel label laminate 
20, i.e. having cut the face layer into e.g. coupons, these 
coupons may be peeled from the dry peel label laminate 
20 upon which delamination occurs between the PSA 
layer 6 and the silicone release coating layer 7 resulting 
in a sticky revealing surface of the PSA layer 6 and a 
non-sticky revealing surface of the silicone release coat- 
ing layer. Then, this coupon may be attached to the outer 
surface of a product container, e.g. a bottle, by way of 
the sticky PSA layer 6. One may peel the coupon from 
the product container upon which delamination occurs 
in the same manner as was described for the delamina- 
tion of the dry peel label laminate 10. 
[0066] The release force between the non-PSA layer 
3 and the silicone release coating layer 4 is greater than 
the release force between the PSA layer 6 and the sili- 
cone release coating layer 7 so that said coupon can be 
easily separated from the silicone release coating layer 
7 and be attached to a product container 
[0067] The dry peel label laminate 10 of the present 
invention may be made by the wet-on-dry process in 
which application of the non-PSA layer 3 and application 
of the PSA layer 2 are performed in two separate steps 
in two separate coating devices. In using the wet-on-dry 
process the combinations of hpt mnlt nnn-PSA an d hoj 
nr\6lt PSA; hot melt non-PSA and a PSA emulsion; a 
non-PSA emulsion and hot melt PSA; or a non-PSA 
emulsion and a PSA emulsion may be used. However, 
when using non-PSA and PSA emulsions in making the 
dry peel label laminate 10 of the present invention, the 
wet-on-wet process may also be used. In the wet-on- 
wet process, application of the non-PSA layer 3 and ap- 
plication of the PSA layer 2 are performed in one step 
in one coating device. This substantially increases the 
production speed of the wet-on-wet process as com- 
pared to that of the wet -on-dry process. 
[0068] Referring now to Fig. 4 there is shown the wet- 
on-dry process of making the dry peel label laminate 10 
of the present invention. 

[0069] A first step in the wet-on-dry process is the ap- 
plication of a silicone release coating layer on top of a 



roll of liner materially This step is called the siliconizing 
step 2. Subsequently, the silicone release coating layer 
is dried and cured in an oven 3. 
[0070] After drying of the silicone release coating lay- 
s er a next step in the wet-on-dry process is the applica- 
tion of a non-PSA layer in a coating device 4 on top of 
the silicone release coating layer. When a non-PSA 
emulsion rather than hot melt non-PSA is used the non- 
PSA layer is subsequently dried in an oven 5. Then a 
PSA layer is applied on top of the non-PSA layer in a 
separate coating device 6. When a PSA emulsion rather 
than hot melt PSA is used the PSA layer is dried in an 
oven 7. 

[0071] In a next step the intermediate laminate is fur- 
ther laminated on a roll of face material 8 in a laminating 
device 9 to yield a roll of the single ply label laminate of 
the present invention 10. This single ply label laminate 
may be used in a second pass through the process to 
make a double ply label laminate 20 or piggyback. 
[0072] Referring now to Fig. 5 there is shown the wet- 
on-wet process of making the dry peel label laminate 10 
of the present invention. 

[0073] Application of the silicone release coating layer 
is performed in the same way as has been described 
above for the wet-on-dry process. 
[0074] After drying and curing of the silicone release 
coating layer a next step is the application of a non-PSA 
layer and a PSA layer in one step in one coating device 
4 (dual die), respectively, on top of the silicone release 
coating layer through a slot-die process. For a detailed 
description of the die technology reference is made to 
US-A 5,728,430 and US-A 5,55B,91 3. 
[0075] In the wet-on-wet process, the non-PSA layer 
and the PSA layer are applied as water based emulsions 
which emulsions have different viscosities to prevent 
mixing of the non-PSA emulsion with the PSA emulsion. 
The water based non-PSA emulsion used has a Brook- 
field viscosity [r|] at room temperature in the range of 25 
to 1250 mPa-s and preferably in the range of 75 to 500 
mPa-s. The water based PSA emulsion used has a 
Brookfield viscosity [t|] at room temperature in the range 
of 750 to 3500 mPa-s and preferably in the range of 1 000 
to 1500 mPa-s. 

[0076] However, when using non-PSA and PSA emul- 
sions in the wet-on-dry process (Fig. 4) the viscosities 
of these emulsions need not be different because the 
PSA layer is applied on a dry non-PSA layer and, con- 
sequently, mixing between non-PSA and PSA cannot 
take place. 

[0077] After application of the non-PSA layer and the 
PSA layer in the wet-on-wet process both said layers 
are dried in an oven 5. Subsequently, the intermediate 
laminate is further laminated in the same way as has 
been described above for the wet -on-dry process to 
yield a roll of the single ply label laminate of the present 
invention 10 . 

[0078] The present invention will now be illustrated 
with reference to the following examples. 
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Example 1 

[0079] A single ply label laminate is made consisting 
of a face layer, a dry peel adhesive, a silicone release 
coating layer and a liner layer, successively. 
[0080] A silicone release coating layer is applied on a 
paper liner by means of a roll coating device. Next, the 
silicone release coating layer is thermally cured and 
dried in an oven. The silicone coatweight of the silicone 
release coating layer is 0,10 to 0,15 g/m 2 . The silicone 
release coating layer contains a CRA in the amount of 
30 wt.%, with respect to the silicone weight. 
[0081] In a next step a dry peel adhesive is applied 
on the first silicone release coating layer by means of a 
dual die in a coating device. The dry peel adhesive coat- 
weight is 18 to 22 g/m 2 . The dry peel adhesive consists 
of a PSA layer and a non-PSA layer in a ratio of PSA: 
non-PSA of about 1:1. 

[0082] In applying the non-PSA layer a water based 
emulsion of Neocryl XK-90 (pH = 8,7, Brookfield viscos- 
ity at 25°C is 75 mPa-s and solids content is 45 wt.%) 
is used, available from Zeneca Resins, containing a 
polymethacrylate that also shows butyl groups in the IR 
spectrum and which has a T g of 3°C, according to Dif- 
ferential Scanning Calorimetry (DSC). Neocryl XK-90 is 
a mixture of polybuty lac ry late, polymethyl(meth)acr- 
ylate and poly(meth)acrylate in the weight ratio of 69: 
26:5. Neocryl XK-90 also contains an aromatic modified 
ethylene oxide surfactant. The value of E' after drying 
of the non-PSA emulsion used is 0,3 x 10 9 Pa (23°C). 
In applying the PSA layer a common water based non- 
resinated acrylic permanent PSA emulsion is used. 
[0083] Having applied the dry peel adhesive this is 
dried in an oven. In a next step a face material, a trans- 
parent polyesterfilm having a thickness of 50 |xm, is lam- 
inated on the dry peel adhesiveyielding a single ply label 
laminate. The web speed of the overall process is 50 ml 
min. 

[0084] The release force of the single ply label lami- 
nate measured at a delamination velocity of 10 m/min 
and under a delamination angle of 180° is 10 to 20 cN/ 
25 mm. 

Example 2 

[0085] A piggyback is made consisting of a face layer, 
a dry peel adhesive, a first silicone release coating layer, 
a first liner layer, a permanent PSA adhesive, a second 
silicone release coating layer and a second liner layer, 
successively. 

[0086] A first silicone release coating layer is applied 
on a first paper liner by means of a roll coating device. 
Next, the silicone release coating layer is thermally 
cured and dried in an oven. The silicone coatweight of 
the first silicone release coating layer is 0,01 to 0,1 g/ 
m 2 . The first silicone release coating layer contains a 
CRA in the amount of 35 wt.%, with respect to the sili- 
cone weight. 



[0087] In a next step a dry peel adhesive is applied 
on the first silicone release coating layer by means of a 
dual die in a coating device. In applying the dry peel ad- 
hesive the emulsions of Example 1 are used. The dry 

s peel adhesive coatweight is 18 to 22 g/m 2 . The dry peel 
adhesive consists of a PSA layer and a non-PSA layer 
in a ratio of PSA:non-PSA of about 1:1. 
[0088] Having applied the dry peel adhesive this is 
dried in an oven. In a next step a face material, a thermal 

10 paper having a weight of 76 g/m 2 , is laminated on the 
dry peel adhesive. In this first process pass a single ply 
label laminate is prepared at a web speed of 50 m/min. 
[0089] In a second process pass the piggyback is pre- 
pared at a web speed of 100 m/min. A first step in this 

15 second pass is the application of the second silicone re- 
lease coating layer on a second paper liner. Subse- 
quently, this second silicone release coating layer is 
cured and dried in an oven. The silicone coatweight of 
the second silicone release coating layer is 1 ,0 to 1 ,1 g/ 

20 m 2 

[0090] In a next step a permanent PSA adhesive is 
applied on the second silicone release coating layer and 
dried in an oven. Finally the single ply label laminate 
from the first process pass is laminated on the perma- 
25 nent PSA adhesive yielding a piggyback. 

[0091] The release force of the piggyback measured 
at a delamination velocity of 10 m/min and under a dela- 
mination angle of 180° is 70 to 80 cN/25 mm. 

30 Example 3 

[0092] The compounds and processes of Example 1 
are used with the exception of Joncryl eco 2124 (pH = 
8,0, Brookfield viscosity at 25°C is 1000 mPa-s and sol- 

35 ids content is 47 wt.%), available from Johnson Poly- 
mers, containing a polymethacrylate that also shows 
methyl, butyl and styrene groups in the IR spectrum and 
which has a T g (DSC) of -35°C, which is used as the 
non-PSA emulsion, yielding a single ply label laminate. 

40 [0093] The release force of the single ply label lami- 
nate measured at a delamination velocity of 10 m/min 
and under a delamination angle of 180* is 15 to 25 cN/ 
25 mm. 

45 Example 4 

[0094] The compounds and processes of Example 2 
are used with the exception of Joncryl eco 2124 (see 
Example 3) which is used as the non-PSA emulsion, 

50 yielding a piggyback. 

[0095] The release force of the piggyback measured 
at a delamination velocity of 10 m/min and under a dela- 
mination angle of 180° is 70 to 80 cN/25 mm. 
[0096] The dry peel label laminates of the present in- 

55 vention may be used as dry tags, coupons, hanger la- 
bels, collar labels, exhibition or seminar cards, member- 
ship cards, business cards and so on. Two uses, i.e. 
business cards and coupons, have already been de- 
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scribed in the present patent application. For example, 
the advantage of using the single ply label laminate of 
the present invention in manufacturing seminar cards is 
that instead of using stacks of label laminate sheets la- 
bel laminate rolls may be used. In this way seminar 
cards can be more easily printed on the spot. 
[0097] One possible other use not mentioned before 
is the use of the dry peel label laminates of the present 
invention as voids. In such use a text, e.g. a warning or 
secret information, is printed on the silicone release 
coating layer 4 and after removing of the non-PSA layer 
3 this text will appear. 



Claims 

1. A dry peel label laminate comprising a face layer 
(1 ), a dry peel adhesive (9) and a liner layer (5), suc- 
cessively, said dry peel adhesive comprising a pres- 
sure sensitive adhesive layer (2), adjacent to said 
face layer, and a non-pressure sensitive adhesive 
layer (3), characterized in that said non-pressure 
sensitive adhesive layer (3) contains one or more 
polymers and/or copolymers, and/or derivatives ol 
said one or more polymers and/or copolymers, the 
storage modulus E' of which is greater than 1 x 10 8 
Pa at a temperature in the range of 10 to 30°C, and 
that between said dry peel adhesive (9) and said 
liner layer (5) a silicone release coating layer (4) is 
present. 

2. A dry peel label laminate according to claim 1, 
wherein said one or more polymers are selected 
from the group consisting of poly(meth)acrylates, 
polyesters, polypropylene, polyamides, poly- 
urethanes and vinylic polymers. 

3. A dry peel label laminate according to claim 2, 
wherein said one or more polymers are selected 
from the group consisting of poly(meth)acrylates, 
polyurethanes and vinylic polymers. 

4. A dry peel label laminate according to claim 3, 
wherein said one or more polymers comprise poly 
(meth)acrylales. 

5. A dry peel label laminate according to any of the 
preceding claims, wherein the silicone weight per 
surface area unit in the silicone release coating lay- 
er (4) is comprised within the range of 0.01 to 1.00 
g/m 2 . 

6. A dry peel label laminate according to any of the 
preceding claims, wherein said silicone release 
coating layer (4) comprises a control release agent 
in a weight per surface area unit up to 100 wt.%, 
with respect to the silicone weight per surface area 
unit. 



10. A process of making a dry peel label laminate ac- 
cording to any of the preceding claims, comprising 
application of a non-pressure sensitive adhesive 
and application of a pressure sensitive adhesive, 
successively, on a silicone release coating layer of 
a label laminate comprising said silicone release 
coating layer (4) and said liner layer (5). 

11. A process of making a dry peel label laminate ac- 
cording to the claims 3-9, comprising application of 
a non-pressure sensitive adhesive emulsion and 
application of a pressure sensitive adhesive emul- 
sion, successively, on a silicone release coating lay- 
er of a label laminate comprising said silicone re- 
lease coating layer (4) and said liner layer (5). 

12. A process according to claim 10 or 11, wherein said 
non-pressure sensitive adhesive and said pressure 
sensitive adhesive are applied in two steps in two 
separate devices. 

13. A process according to claim 12, wherein said two 
steps are mediated by a drying step. 

14. A process according to claim 1 3, wherein said dry- 
ing step is carried out in an oven. 

15. A process according to claim 11, wherein applica- 
tion of said non-pressure sensitive adhesive emul- 
sion and application of said pressure sensitive ad- 
hesive emulsion are carried out in one step in one 
device. 

16. A process according to claim 1 5, wherein said de- 
vice is a dual die. 



55 

17. A process according to any of the claims 10 to 16, 
wherein a label laminate, comprising said liner layer 
(5), said silicone release coating layer (4), said non- 



7. A dry peel label laminate according to any of the 
preceding claims, wherein said face layer (1) is 
made of a material selected from the group consist- 
ing of paper and plastic film. 

5 

8. A dry peel label laminate according to claim 7, 
wherein said plastic film is made of a polymer se- 
lected from the group consisting of polyolefins and 
polyesters. 

10 

9. A dry peel label laminate comprising a face layer 
(1), a pressure sensitive adhesive layer (2), a non- 
pressure sensitive adhesive layer (3), a silicone re- 
lease coating layer (4) and a liner layer (5) accord- 

15 ing to any of the preceding claims, further compris- 
ing a pressure sensitive adhesive layer (6), adja- 
cent to said liner layer (5), a silicone release coating 
layer (7) and a liner layer (8), successively. 
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pressure sensitive adhesive layer (3) and said pres- 
sure sensitive adhesive layer (2), is laminated with 
a face layer on said pressure sensitive adhesive 
layer (2). 

5 

18. A process according to claim 17, wherein said lam- 
ination with a face material is preceded by a drying 
step. 

19. A process according to claim 18, wherein said dry- 10 
ing step is carried out in an oven. 
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